A had been transformed into dodecahydroamphotericin A by hydrogenation.
The comparison of the mass spectra of compounds II and III identified the site of incorporation of two deuterium atoms at C-1 of III, another two deuterium atoms at the methoxymethyl group attached to C-16 and only one deuterium atom at carbon atom C-13. The position of deuterium labeling and the number of deuterium atoms attached to the individual carbon atoms in the deuterio analogue indicate that the ketone function is present at C-13 of the antibiotic, while the carboxyl groups are linked with C-2 and C-16 carbon atoms, respectively. Thus, upon the results presented above the structure of dodecahydroamphotericin A has been elucidated and appears to be identical with the structure of tetradecahydroamphotericin B2.
3)
The evidence for the other amphotericin A structural features such as the lactone linkage, hemiketal ring fusion and location of polyene chromophore will be discussed in the second part of this report. General Procedures El and FD mass spectra were obtained on a Varian MAT 711 spectrometer employing the direct probe technique. The conditions for electron impact were as follows: electron energy, 70 eV, emission current, 0.8 mA; ions source temperature, 250°C; resolution, 1,000 and 10,000 for higher mass values. The conditions for field desorption were as follows: heating current, 14-18 mA; ions source temperature, 70-100°C; acceleration voltage, 8 kV; extraction voltage, 4 kV. SIMS spectrum was obtained on a modified Hitachi RMU-6 spectrometer.
Analytical thin-layer chromatography was carried out on Merck precoated silica gel 60 plates employing the following solvent systems: a) EtOAc -H2O -AcOH, 4: 1: 1. b) C,,H8 -EtOAc -EtOH, 5: 1: 1.
N-Acetylamphotericin A
To amphotericin A (200 mg) suspended in a mixture of N,N-dimethylformamide (3 ml) and water (1 ml) was added triethylamine (104 µl) followed by acetic anhydride (71 ,zl). The mixture was stirred for 25 minutes under nitrogen and additional portions of triethylamine (52 µl) and acetic anhydride (35 pl) were added. After another hour of continuous stirring, water was removed under vacuum, methanol (2.5 ml) was added, and the product was precipitated with a mixture of diethyl ether -hexane (2: 1). The precipitate was dissolved in 2 ml of methanol and precipitated again with diethyl ether, washed with fresh diethyl ether, centrifuged and dried to give 170 mg of N-acetylamphotericin A.
N-Acetylamphotericin A Methyl Ester A solution of diazomethane in diethyl ether was added to a solution of 5 mg of N-acetylamphotericin A in 5 ml of methanol at 0'C. After 10 minutes, excess diazomethane and solvents were removed from the mixture under vacuum, and the product was dissolved in methanol (1 ml) and precipitated with 20 ml of diethyl ether, yielding 5 mg of the methyl ester. Solvent system "a" was employed for chromatographic analysis.
N-Acetyldodecahydroamphotericin A N-Acetylamphotericin A (165 mg) was hydrogenated over 10% palladium on barium sulfate catalyst in 5 ml of methanol -water (9: 1) at room temperature and atmospheric pressure. After the reaction had ceased (18 hours), the catalyst was filtered and washed with methanol. Solvents were removed, and the residue was precipitated with diethyl ether. The yield of N-acetyldodecahydroamphotericin A was 140 mg. Progress of the reaction was monitored by TLC (system "a") and by UV analysis.
N-Acetyl-N-methyltetradeca-O-methylheptadecahydroamphotericin
A (H) and its 1,1,13,16',16'-Pentadeuterio Analogue (III)
A mixture of N-acetyldodecahydroamphotericin A (70 mg), tetrahydrofuran (2 ml) and water (1 ml) was cooled to 5°C, and sodium borohydride in water was added portionwise, maintaining reductive medium for 5 hours. The reaction mixture was diluted with methanol (2 ml) and Dowex 50 (H+) was added until pH 4.5. The resin was removed by suction filtration and washed with methanol. The filtrate was evaporated four times to dryness with the addition of methanol. The foamy residue was dissolved in methanol (3 ml) at 0°C, and a solution of diazomethane in diethyl ether was added until the yellow color persisted. The mixture was left for 5 minutes and evaporated to dryness. The residue was dissolved in a small amount of methanol and precipitated with diethyl ether -hexane (2: 1) mixture. The precipitate was separated, washed twice with hexane and dried, yielding 53 mg of ester. The crude ester was dissolved in dry tetrahydrofuran(7 ml), and lithium borohydride (10 mg) was added. The reaction mixture was refluxed for two hours; then after cooling, acetone was added to destroy excess reducing agent. The flask contents were diluted with water (5 ml), adjusted with Dowex 50 (H+) to pH 4.5 and filtered. The filtrate was evaporated to dryness, and the residue was redissolved in methanol and evaporated four times. The crude polyol (30 mg) was precipitated with diethyl etherhexane mixture (2: 1) from methanol. A 50 % oil dispersion of sodium hydride (50 mg) was twice washed with anhydrous hexane (2 x 2 ml) and added to a solution of crude polyol in tetrahydrofuran (6 ml).
Methyl iodide (100 pl) was added in two portions, and the mixture was stirred for 20 hours. The suspension was then filtered with a glass sinter funnel. The resultant solids were washed with benzene, and the filtrates were combined and evaporated to dryness. The oily residue was redissolved in benzene (10 ml), washed with water (3 x 5 ml) and the benzene layer was evaporated to dryness yielding 24 mg of a crude product, II.
Crude H was applied to a silica gel 60 column (90 x 12 mm) and developed with benzene -ethyl acetate -ethanol, 25: 25: 3. A chromatographically pure product of II (16 mg) was obtained.
The pentadeuterio analogue (III) was prepared employing identical reactions and the work-up procedures cited above for preparation of II, except that sodium borodeuteride, lithium borodeuteride and deuterium oxide, respectively were used.
